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Abstract
Background: Despite the potential of eHealth services to revolutionize the way healthcare and prevention is
provided many applications developed for patients fail to deliver their promise. Therefore, the aim of this study
is to use patient journey mapping to explore post-discharge stroke patients’ information needs to propose eHealth
services that meet their needs throughout their care and rehabilitation processes.
Methods: Three focus groups with younger (<65 years) and older (> = 65 years) stroke patients were performed.
Content analysis was used to analyse the data. Stroke patients’ information needs was explored using patient
journey model.
Results: Four main events (discharge from hospital, discharge from rehab clinic, coming home, and clinical
encounters) and two phases (at rehab clinic, at home) have been identified in patients’ post-discharge journey.
The main categories identified in this study indicate that patients not only need to have access to health related
information about their care and rehabilitation processes but also practical guidance through healthcare and
community services. Patients also have different information needs at different events and during different phases.
Potential supportive eHealth services were suggested by the researchers considering different parts of the patients’
journeys.
Conclusions: Patient journey models and qualitative analysis of patients’ information needs are powerful tools that
can be used to improve healthcare from a patient perspective. As patients’ understanding of their illness changes
over time, their need of more flexible support throughout the care and rehabilitation processes increases. To design
appropriate eHealth services that meet patients’ information needs, it is imperative to understand the current care
and rehabilitation processes and identify patients’ information needs throughout their journey.
Keywords: Information and communication technology, Health information system, eHealth services, Stroke,
Rehabilitation, Patient experience, Patient journey
Background
Healthcare is shifting from a paternalistic model to a
patient-centred care model. In the latter model the
patients’ individual needs are in focus and healthcare is
provided based on a partnership between patients and
healthcare professionals [1]. Patient-centred care re-
quires, therefore, an active involvement of patients
throughout the care and rehabilitation processes as well
as new ways of designing and developing health infor-
mation systems and eHealth services. Studies have
shown that the use of information and communication
technology (ICT) has been increased in healthcare as it
has a great potential impact on healthcare quality and
patient involvement [2–5]. The use of ICT in healthcare
has led to creation of new terms such as eHealth. The
definition of eHealth varies depending on the context
where the term is used [6, 7]. According to Eysenbach
eHealth refers “to health services and information deliv-
ered or enhanced through the Internet and related tech-
nologies. In a broader sense, the term characterizes not
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only a technical development, but also a state-of-mind, a
way of thinking, an attitude, and a commitment for net-
worked, global thinking, to improve healthcare locally, re-
gionally, and worldwide by using information and
communication technology” [8]. Koch et al. provide a new
description of eHealth in 2010: “We see eHealth not in
the broader scope of encompassing the entire field of
health and medical informatics but as a continuation of
the fields of telemedicine and telehealth that in combin-
ation with the rising field of consumer informatics has the
potential to revolutionize the way healthcare and preven-
tion is provided, shifting the balance of power and respon-
sibility from healthcare professionals to patients and
citizens” [9]. Another term used in this study is e-services.
According to Rowley “e-services are deeds, efforts or per-
formances whose delivery is mediated by information
technology (including the web, information kiosks and
mobile devices)” [10]. In this study the term “eHealth ser-
vices” refers to e-services within the health domain which
can be used by patients and/or care providers. Despite the
potential of eHealth services to revolutionize the way
healthcare and prevention is provided, shifting the balance
of power and responsibility from healthcare professionals
to patients and citizens [9, 11], many applications devel-
oped for patients are either designed from a healthcare
provider’s perspective or standalone health applications,
e.g. mobile apps for activity tracking. A more balanced
way for initiating eHealth service is to take patients’ expe-
riences of the patient journey into account in the design
process [12, 13]. To design eHealth services that provide
patients with a holistic overview of their often fragmented
care requires a deep understanding of their experiences of
the patient journey. In service design [14], customer jour-
ney mapping is a tool used for gaining insight into cus-
tomers’ experience of using a service. Costumer journey
maps “illustrate the steps your customer(s) go through in
engaging with your company, whether it be a product, an
online experience, retail experience, or a service or any
combination” [15]. This method has lately also been ap-
plied in healthcare to describe patients’ experiences [16,
17]. Patient journey refers to “the experiences and pro-
cesses the patient goes through during the course of a dis-
ease and its treatment” [17]. The patient journey model
gives a common picture of the processes and the way the
patients experience their care and rehabilitation processes.
In this study, post-discharge stroke patients’ information
needs and their need for appropriate eHealth services
throughout the patient journey is in focus.
Stroke
Stroke patients suffer from physical, cognitive, and psycho-
social disabilities and require care from many different
healthcare professionals over a long period of time. Corbin
and Strauss’ Chronic Illness Trajectory framework [18]
describes the experience of chronic illnesses and provides a
long-term perspective on a patient’s recovery process [19].
According to the trajectory framework, the experience, im-
pact and needs change over time as the patient experiences
of illness changes [20]. Access to information throughout
the care and rehabilitation processes is a well acknowledged
necessity and Foster et al. in a systematic review show that
several attempts have been made to provide appropriate in-
formation to patients and their caregivers [21]. Despite this,
stroke patients still experience unmet information needs
[22]. In a previous study we explored the current care and
rehabilitation processes in post-discharge stroke care in
Stockholm, Sweden, from the care professionals’ perspec-
tive [23], and confirmed that there is still limited support
for providing information to patients and their next-of-kin.
Understanding the patient journey is imperative to
be able to develop eHealth services that provide ne-
cessary information and meet patients’ needs through-
out their illness journey.
This study was performed within the Swedish research
project “My Care Pathways” [24]. The aim of the project is
to enable patients to monitor, own and manage their care
process through innovative mobile eHealth services. The
care process and information needs of three patient groups
are explored within the project, namely; stroke patients, hip
surgery patients [12], and lung cancer patients [13].
Objective
The aim of this study is to explore post-discharge stroke
patients’ information needs using patient journey map-
ping and to use patients’ perceived needs to propose
eHealth services that can support them throughout their
care and rehabilitation processes.
Methods
Analysis of the patients’ information needs throughout
their care and rehabilitation processes was done as the
first stage of a user-centred design approach [25], ac-
tively involving stroke patients in the process. Qualita-
tive research methods were used as a mean to get a deep
understanding of patients’ experiences and information
needs throughout the patient journey. Data was gathered
through three focus groups [26]. The trajectory frame-
work was used as guidance throughout the study and
was a basis for the analysis of the stroke patients’ jour-
ney throughout the care and rehabilitation processes.
The study obtained ethical approval from the Regional
Ethics Committee in Stockholm on January 19th 2012
(2011/2093-31/5).
Focus groups
Three focus groups with stroke patients were performed.
Each focus group lasted approximately 2-3 h. The partic-
ipants had mild physical, cognitive and/or psychosocial
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disabilities, were living in their own homes, were capable
of handling computers and were able to give informed
consent to participate in the study. The participants
were recruited through patient organisations using pur-
posive sampling [26]. Both older (> = 65 years) and
younger (<65 years) stroke patients participated in the
study. Both patients who suffered a stroke more than 10
years ago and patients with more recent strokes were in-
cluded as participants. We consciously included patients
with a longer illness-trajectory to be able to get their
long-term perspective on the care and rehabilitation
process. Despite the fact that stroke care health services
may have changed considerably over the past 10 years,
there is still a lack of eHealth services providing infor-
mation and support to post-discharge stroke patients,
and therefore patient experiences and needs are likely
relevant even if they are not recent. An overview of par-
ticipants is presented in Table 1.
A user-centred design [25] approach was applied, re-
quiring an in-depth understanding of the users, their ac-
tivities and needs as the starting point for any design
activities. This study aims to provide this understanding
using patient journey modelling as one tool. In addition,
we created so called personas to represent our stroke pa-
tients. A persona is a concrete and specific representa-
tion of a user group and is used to create empathy and
understanding for the users within the entire design
team [27, 28]. In this study, the personas were used to
facilitate discussions in the focus groups. A total of four
personas were developed that covered different age
groups, risk factors, disabilities and health problems as
well as interest in using e-services and new technology
to achieve a rich picture of how different stroke patients’
needs for design of eHealth services may differ. Figure 1
illustrates an example of a persona used in this study.
In scenarios that were discussed in the focus groups the
persona characters were used to illustrate different situa-
tions and different problems they might experience. For
example the scenario “home visit of the neurology team”
was created to describe the problem “lack of overview of
the rehabilitation process” experienced by the patient rep-
resented as persona in Fig. 1.
Figure 2 illustrates an overview of the approach, in-
cluding the topics discussed during each focus group
and actions performed by the researchers in between
and after the focus groups.
All focus groups were facilitated by a moderator and
notes were taken by two researchers. The focus groups
were audio recorded and transcribed verbatim. Content
analysis [29] was used to identify the categories and
themes. Two researchers independently reviewed the ma-
terial from each focus group using an inductive approach
[30]. Meaning units were identified, condensed and cat-
egories and themes were derived from the data and dis-
cussed with other members in the research group [26].
To identify the patients’ needs of eHealth services
intended to provide them with necessary information, it is
imperative to initially explore their information needs in
post-discharge stroke care. Therefore we in this study
identified different phases of the care and rehabilitation
processes and presented these using a patient journey
model. We then identified the patients’ information needs
at different stages of the processes. Finally, we suggested
the potential eHealth services including necessary func-
tionalities that can support patients’ needs of information.
At the first focus group, different phases of the care and
rehabilitation processes were discussed with the stroke pa-
tients. A patient journey model was then developed based
on the flowchart of the stroke care chain in Stockholm
County [23] as well as on the discussions during the first
focus group. The model was presented to the group at the
second and the third focus groups and the patients’ infor-
mation needs were discussed considering the different
phases of the journey. Finally, potential eHealth services
proposed by the researchers were discussed with the par-
ticipants. One of the potential eHealth services identified
consisted of a rehabilitation plan. The specific information
needs regarding the rehabilitation plan were elicited
through further focus groups with other post-discharge
stroke patients and results were presented by Lyckstedt
[31] and Woldermariam [32].
Results
Patients’ experiences and information needs vary at dif-
ferent phases of the process from the incidence of stroke
to the subsequent care at home. In this study, we focus
on the post-discharge stroke patients’ experiences and
the results will be presented in form of a patient journey
model, followed by an analysis of the patients’ informa-
tion needs and supportive eHealth services proposed by
the authors of this study.
The post-discharge patient journey model
We distinguish between phases and events in the patient
journey model (Fig. 3). A phase is extended over time and
may incorporate several events. An event is a specific
Table 1 An overview of participants







Focus group 1 4 >10 years 65-85 Female: 2
Male: 2
Focus group 2 4 >10 years 65-85 Female: 2
Male: 2
Focus group 3 4 <10 years 30-64 Female: 3
Male: 1
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interaction between patient and healthcare, where infor-
mation is created, shared or communicated. Patient jour-
ney models sometimes only include phases, but to use the
patient journey as a basis for design of eHealth services, it
is important to also map events, typically called touch
points in customer journey maps [14].
The analysis of the patient journey model indicates
that post-discharge stroke care can be divided into four
main events and two phases (Fig. 3). Specific informa-
tion such as discharge notes are created and shared with
the post-discharge stroke patients at the following main
events: discharge from hospital, discharge from rehab
clinic. In addition a considerable amount of health re-
lated information communicated to the patients and
their next-of-kin during the main events called coming
home and clinical encounters. Two main phases in the
post-discharge stroke patient journey identified in this
study include at rehab clinic and at home in which pa-
tients receive care and rehabilitation over time.
Analysis of patients’ experiences and needs throughout
the post-discharge journey
The content analysis of data from the focus groups iden-
tified 5 essential categories with subcategories (Table 2).
Fig. 1 An example of a persona that gives a concrete and specific representation of a user group. The information is not that of a real person
Fig. 2 An overview of the process of analysing patients’ experiences and needs
Davoody et al. BMC Medical Informatics and Decision Making  (2016) 16:66 Page 4 of 13
A holistic view of the care process
Currently, access to information is fragmented and patients
receive information from many healthcare professionals in
a variety of formats (oral, paper, and electronic) [23]. Pa-
tients experienced a lack of overview of necessary informa-
tion in the fragmented health system.
“I am the only one who has a complete picture in my
fuzzy mind.”
“You want to see and follow what has happened- what
I have done and who I have met.”
An overview of past events Participants in the study
wished to have access to information from the discharge
meeting at the hospital or the rehab clinic. They wished
to be able to go through the information about e.g. their
health condition at hospital, the diagnosis, treatments,
lab results, and the care and rehabilitation they received.
The participants expressed that they were only begin-
ning to gradually capture and understand information
when they returned home.
“Yes, because then you can go back a bit when you
want and feel that you have more energy.”
In addition, some of the participants were interested
in recording the discharge meeting as a memory sup-
port. Processing information during stressful event can
be a challenge, and therefore it is important to be able
to review the information later and written notes is not
ideal for all patients – alternatives are needed to suit in-
dividual stroke patient’s needs.
An overview of planned events Participants were inter-
ested to have access to the information from discharge
Fig. 3 An overview of the post-discharge stroke patients’ journey
Table 2 An overview of identified categories and subcategories
Categories Subcategories
A holistic view of the
care process
An overview of past events
An overview of planned events
Understanding the illness An overview of clinical information
An overview of risk factors
and disabilities
Measurement and documentation
of health related parameters
Collaboration with
care providers
An overview of care providers’
contact information, their
specialities and responsibilities












and general information about
health insurances
An overview of patient associations
and social networks
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meetings as it concerns what is planned for the patient
at home.
“It would be good to have it [the discharge note]
at home and to read it in peace and quiet.”
They were also interested in having access to informa-
tion about their referrals and the units that receive the
referrals. The participants were looking for an opportun-
ity to monitor the information flow by knowing who has
been informed and what will happen next.
“It should be possible to search for information such
as: where I have ended up and why I have not been
contacted etc. For me, it took 6 months before I was
contacted by my primary care centre.”
“You must know who you should contact, and if they
have received information [about my stroke], and
where the information is and why my caregivers do
not receive the information…”
Participants believed that the information about the
time schedule for the neurology team’s home visits and
appointments with other care professionals is of great
importance as they will be able to track appointments
throughout the care and rehabilitation processes.
“At a later stage of the recovery, when you are more or
less receiving care and rehabilitation from primary
care, diary and calendar are more important.”
“But for relatives, I believe that calendar and
information such as what times I have booked and
when the neuro team do their home visits, are
important.”
Understanding the illness
Participants’ interest in having access to information
about e.g. their medications, diagnosis, and disabilities
indicates that gaining an understanding of their illness is
of great importance for them.
An overview of clinical information The clinical infor-
mation is documented in the patient’s health record.
Participants expressed that they need to have access to
understandable information about their diagnosis, treat-
ments, disabilities, allergies, blood pressure values, fam-
ily history, medication list, lab results, and progress over
time, as well as record notes from hospital and primary
care visits.
“Possibly information about which tests/samples they
[the care professionals at hospital] have taken and
such things. What could happen to you and how you
[your health condition] will be in the future …?”
Participants wished to have access to their medication
list, contraindications, and possible side effects. In
addition, participants wanted more administrative infor-
mation; current prescriptions, the last date for retrieving
their medication from the pharmacy, as well as phar-
macy rules and regulations regarding medications.
An overview of risk factors and disabilities Partici-
pants wished to have information about risk factors
and preventive activities, e.g. how their smoking, alco-
hol consumption, exercise, and food habits affect their
health and risk of recurring strokes. However, the
timing of this information is essential, and it is im-
portant to focus on risk factors at a later stage in the
recovery process.
“As a patient you need this information. But the
question is how receptive you are, e.g. I know that
smoking is a risk factor, but it is also about weight loss
and so on. At first, I think you are more focused on
returning to life again. But later you become interested
in preventing another stroke, to keep from ending up in
the same situation again.”
Participants experienced it as challenging to under-
stand their invisible disabilities such as chronic fatigue,
cognitive impairments, and personality changes and to
explain them to others. Patients requested a simple de-
scription of their disabilities that they can share with e.g.
their next-of-kin.
“Just to know that these disabilities exist is good.
But there are many disabilities and [it is difficult]
to describe them in a way so that relatives
understand you.”
“All these disabilities do not necessarily appear at the
same time, so there is no certainty that they will
appear just as you get discharged from the hospital.
They might come a little later. But people can be
prepared that they might appear in some way.
So a compilation [of the disabilities] could be helpful.”
Measurement and documentation of health related
parameters Some of the participants were interested in
tracking personal observations by measuring both phys-
ical parameters e.g. blood pressure and sugar level, and
by documenting subjective assessments of e.g. fatigue
and mood history to understand their illness.
Collaboration with care providers
Participants were interested in improved communication
with different care providers. They experienced a lack of
information about e.g. different caregivers contact infor-
mation and expertise.
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An overview of care providers’ contact information,
their specialities and responsibilities For many partici-
pants, the roles and responsibilities of different health-
care professionals were unclear as they had never been
in contact with e.g. a speech language therapist or a
counsellor before. Participants were therefore interested
in having information about the different care profes-
sionals in a neuro team and professionals in primary
care centres, their roles and responsibilities so as to
know who to contact about what issues, and of course
support in how to contact them. Participants also talked
about their struggle for contacting a caregiver for receiv-
ing rehabilitation once the initial rehabilitation provided
by the neurology team was over. Another problem expe-
rienced by the participants was that not all healthcare
professionals in primary care were experienced in work-
ing with stroke patients, and participants wanted to be
able to make an informed choice in selecting the care-
givers that better suit their needs.
“The reason that patients are a little dissatisfied with
their primary care physicians is that they think that
the physicians may not know a lot about stroke or
diabetes. This kind of information, as a patient, you
would like to have, or information about which
primary care centre has a little more knowledge about
my problem.”
Support for sharing of personal observations Com-
municating their health issues and questions to health-
care professionals was also experienced as a problem. As
described above, some participants were interested in
documenting personal observations, but they also wanted
to be able to share this data with their physician as input
to their meetings. In addition, participants wished to have
support for preparing health related questions since re-
membering to ask the right questions during brief meet-
ings with healthcare was a challenge for them.
“But one of those diaries is great to have, before you
visit a doctor, you can add up questions, and write a
little bit about your problems.”
“When you want go to the doctor in one week or in 14
days, you might think that “I will remember to ask
about it, but it is forgotten the day you get there
[at the doctor’s office]”
Tracking the rehabilitation process
In this study rehabilitation refers to a cyclical process of
identifying the patients’ needs, defining the realistic goals,
activities and actions for achieving the goals and assess-
ment of progress against the agreed goals [33]. Although
rehabilitation has a great importance in the motor and
cognitive recovery process after stroke, the participants in
this study experienced a lack of information about track-
ing their rehabilitation processes, their disabilities and
related assistive devices.
“Me, who suffer from stroke, have to be the unifying
link in my rehabilitation - it is hard”
An overview of goals and planned activities The par-
ticipants generally experienced a lack of rehabilitation
throughout the care process. In addition, none of the pa-
tients had experience of being provided with a rehabili-
tation plan either at rehabilitation clinics or at home.
Patients wished to have access to information about
their rehabilitation such as goals, planned activities, and
follow up efforts. Patients experienced the need of hav-
ing access to a rehabilitation plan where they can iden-
tify their problems together with a neuro team, and set
their personal rehabilitation goals and plan and track ac-
tivities. Patients also indicated that they would like to
have access to e.g. online exercises and instructions to
necessary activities related to their goals.
Practical guidance through healthcare and community
services
Indications were that participants searched for a holistic,
practical guidance through healthcare. The participants
were also interested in peer support from other patients
in similar situation for finding coping strategies through-
out the care and rehabilitation processes.
Rights and responsibilities regarding e.g. continued
rehabilitation, assistive devices and health insurance
The participants showed an interest in understanding the
rights and responsibilities they have regarding e.g. assistive
devices and rehabilitation. However, they expressed that it
would be desirable if they together with their next-of-kin
could review this information later on at home as they re-
ceive lots of information at the hospital that they are not
able to process. Participants mentioned that information
about housing adjustments might not be as important as
information about rehabilitation efforts for patients who
receive rehabilitation at different rehabilitation clinics after
discharge from hospital. They meant this information will
be relevant when they return home either from hospital
or from a rehabilitation clinic.
“This part is important, where to go and [whom to
contact] and what my rights are…”
Participants expressed that having access to an overview
of available assistive devices related to their disabilities after
a stroke and the practicalities related to gaining access, e.g.
cost and availability, is of great importance to them.
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“I really do not know which assistive devices I need at
home. Just to see what is out there. I mean e.g. how I
get into the bathtub; there is a bathtub that has side
doors that you can step into. I mean that stuff is good
to know.”
Participants experienced a lack of information about
applying for a specific device and the organisation the
application should be sent. They wished to be able to
track the process and receive information about rejec-
tion or approval of the application.
In addition, the participants expressed that having
access to information about different private companies
and manufacturers and retailers of assistive devices would
also be of great importance. Participants also wished to
have access mainly to the general information e.g. contact
information and general regulations regarding their social
health insurance as well as information regarding different
private health insurance alternatives. The participants
experienced a need of having access to information about
counsellors and legal representatives who can help them
in issues and questions regarding insurances.
An overview of patient associations and social net-
works Currently, the contact information of patient
associations in Stockholm is provided at the hospital where
the patient receives care and rehabilitation. However, par-
ticipants were interested in having more complete descrip-
tion of different patient associations and social networks.
Recommendations and implications for design
Based on the modelled patient journey and identified is-
sues patients’ experience throughout the journey, their in-
formation needs and preferences, researchers in this study
have suggested potential eHealth services and recommen-
dations about stroke specific design implications. The
eHealth services and details on required features/function-
alities to meet patients’ needs are illustrated in Table 3.
The suggested eHealth services in relation to the pa-
tients’ information needs throughout the patient journey
were discussed in the focus groups and the results are
presented in Fig. 4.
The results highlight the considerable amount of infor-
mation (practical and clinical) that patients need at
home. At hospital or rehabilitation centres most patients
are not physically or mentally prepared to receive infor-
mation. Once they return home and want to follow their
care and rehabilitation processes, they experience a lack
of necessary information. To support the patients in
managing their illness it is therefore imperative to give
them an overview of what happened during the hospital
stay and what is planned after discharge from hospital.
While some needs change over time throughout the care
and rehabilitation processes other needs remain stable.
Patients wish to know about their rights and responsibil-
ities regarding assistive tools, rehabilitation efforts, and
choice of caregivers directly after discharge from hos-
pital. A rehabilitation plan in which they can access their
rehabilitation needs, goals, and activities related to their
goals and the progress over time is also needed both at
the rehab centres and at home.
Stroke specific design implications
Some recommendations about functionalities that are
common for many eHealth services are presented in
more detail.
Reminders Reminders for e.g. appointments with care
professionals, renewal of prescriptions, for medications,
and also for preventive actions are essential in design of
eHealth services that aim to allow stroke patients to
track and manage their disease.
Information sharing Patients should be able to share
information about their clinical appointments with their
next-of-kin. In addition, patients should have possibility to
share their mood history, problems related to their medi-
cations, and health problems with care professionals e.g.
before a revisit. Thus, the care professional has the oppor-
tunity to review the information sent by the patient before
the visit and be able to devote more time for the patient
and the encounter.
Integration between eHealth services and links exist-
ing health related sources Connection between differ-
ent eHealth services will give the patient possibility to
move between different services and identify e.g. the re-
lation between a health condition and medications. In
addition, links between eHealth services and other exist-
ing national online medication and treatment guidelines
sources such as Pharmaceutical Specialities in Sweden and
1177 which contain a summary of medication facts, treat-
ments and also information about preventive care and
care organisation in Sweden will help patients to access
medication related information if necessary. Furthermore,
links to sources about assistive devices, insurance com-
panies, caregivers’ websites, etc. will give patients access to
additional information if necessary. A lot of information is
already available online, but it is a challenge for stroke
patients to find it – curating it in through links in one
place would be useful. In addition, the eHealth services
should be integrated with the patients’ electronic health
record system for access to medical and health related
information such as diagnosis, lab results and referrals.
Repetition of information Repetition of information is
of great importance as patients and their next-of-kin are
in a state of shock immediately after the stroke and has
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Table 3 An overview of potential eHealth services and functionalities
Patients’ information needs Potential eHealth services Required functionalities
An overview of past events My discharge notes Recordings of the discharge meeting
Translation of medical terms/statements to plain language
An overview of planned events My calendar Planned/booked appointments with care professionals
Care professionals who should contact me
Sharing calendar with the next-of-kin
Reminders about appointments
My referrals Current status of referrals sent to different care providers
An overview of health related information My health information Access to information from electronic health record system
in an understandable way
Diagnosis
Lab results
Visualisation of my progress over time
Information about my current and resolved health problems,
as well as common problems that may occur
Reminders about preventive actions
My medication An overview of my current medications and possible
drug interactions
A description of my medication and possible side effects
Reminders about renewal of my prescription
Reminders about the last date I can get my medication
from pharmacy
Links to existing resources such as national online
medication and treatment guidelines resources
(in Sweden 1177 and Pharmaceutical specialities in Sweden)
An overview of risk factors and disabilities My risk factors A list of my risk factors
Preventive actions
Reminders about my preventive actions
My disabilities A list of my earlier, resolved disabilities
An understandable description of my current disabilities
An overview of care providers’ contact
information, their specialities
and responsibilities
My caregivers My current caregivers
Parameters for choosing care provider
(e.g. specialisation, cost, geographic location, patient reviews)
Links to different care providers centres websites
Patient assessments/reviews of primary
care centres regarding stroke care
An overview of neurology teams and other care
professionals who are experts in stroke
Measurement and documentation of health
related parameters
My diary My personal observations
My health condition in relation to my medication
Self-monitoring of e.g. weight, blood pressure
Support for sharing of personal observations Surveys/questionnaires to facilitate documentation
of health condition and mood history
Sharing information with care professionals e.g.
before a revisit
An overview of the goals and planned activities My rehabilitation Tools for defining goals, activities and follow up efforts
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difficulty to understand all information they receive from
care professionals at the hospital. Therefore, video re-
cording the discharge meetings with subtitles from the
hospital or the rehabilitation centre where patients has
received care and rehabilitation will give patients and
their next-of-kin access to the information even a long
time after discharge. Some information is produced and
provided at the hospital but it is also needed for subse-
quent care and rehabilitation at home.
Having suffered a stroke, affects your ability to process
information and it is not uncommon for stroke patients
to be unconscious or suffer memory loss from the acute
phase of the illness trajectory. A photo diary from the
time at the hospital would therefore be useful for both
patients and their next-of-kin at home.
Understanding the information Information about e.g.
diagnosis, treatment, medications should be documented
and provided in an understandable manner to patients
and their next-of-kin.
A comprehensive overview of patients’ risk factors and
disabilities will provide a common understanding of pa-
tient’s health condition and behaviour for both patients
and their next-of-kin. A list of appropriate devices that
are related to patients’ disabilities will support patients
Table 3 An overview of potential eHealth services and functionalities (Continued)
Rights and responsibilities regarding
e.g. continued rehabilitation,
assistive devices and health insurance
My rights & my
responsibilities
Access to information about the healthcare
guarantee (care within a certain period of time)
Support for choice of caregivers that suit the
patient’s need better
My assistive devices A list of available tools
Devices that I have been granted
Private alternatives for purchase of assistive devices
My insurances General information about insurance companies
Reminder about obtaining insurance




A list of available patient organisations
and support associations
Link to stroke patient associations
Access to social networks
Fig. 4 An overview of potential eHealth services in relation to the patient journey
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and their next-of-kin to choose an assistive device that
suit the patient’s needs better.
Discussion
We used the patient journey model to understand the pro-
cesses stroke patients go through after discharge from the
hospital and the problems they experience during this jour-
ney. Gaining this insight is important input to proposing
new eHealth services for post-discharge stroke patients.
The patient journey model identified in this study
matches the stroke illness trajectory framework de-
scribed by Kirkevold [20]. The stroke illness trajectory is
based on the Chronic Illness Trajectory Framework de-
veloped by Corbin and Strauss, but rather than the 8
phases in the chronic illness trajectory, it consists of four
phases: ‘Trajectory onset’, ‘Initial rehab’, ‘Continued rehab’
and ‘Semi-Stable’. In this study, we have only focused on
the latter phases as they are relevant to post-discharge
stroke patients. The two phases identified in this study,
namely ‘At rehab clinic’ and ‘At home’ cover the three
identified phases in the trajectory framework since for
the patient there is a very unclear boundary between the
continued rehab and semi-stable phases. However, we
have identified four main events directly after discharge
from hospital. The main events within the phase ‘At
home’ identified in the patient journey model also cover
the events such as home visits, rehabilitation planning,
and physician appointments in our previous study [23].
Patients’ experiences and information needs explored
in this study show a lack of practical/administrative in-
formation such as patient’s rights regarding assistive de-
vices, rehabilitation efforts, healthcare guarantee (care
within a certain period of time), housing adjustments,
choice of caregivers, and general information about in-
surance companies. Patients also experienced a need of
clinical information about e.g. rehabilitation efforts,
medication lists, referrals, diagnosis, and lab results.
These results confirm findings of previous studies where
stroke patients unmet information needs had been in-
vestigated [34, 35]. This is however not unknown within
the field of caring and nursing science; already in 1998
Wiles et al divided appropriate information to stroke pa-
tients into ‘clinical information’, ‘practical information’,
and ‘information on continuing care and resources in
the community’[36]. Despite this, stroke patients still
suffer a lack of appropriate solutions to provide them
with this information. Today we have the opportunity to
use ICT and mobile technology to design appropriate
eHealth services that can meet patients’ needs through-
out the care and rehabilitation processes. Currently,
eHealth services for patients are developed and imple-
mented worldwide, often in the form of personal health
records (PHRs). In Sweden, patients’ online access to
their full electronic health records is currently rolled out
nationally [37], and in the OpenNotes project patients
have been given online access to their primary care phy-
sicians’ notes [38]. Such solutions meet many of the
needs with respect to clinical information identified in
this study and others. Yet, these solutions are often lim-
ited to the information that is currently available within
healthcare’s information systems, and despite being a
very good starting point, it will not meet the full needs
of the stroke patients as identified in this study. How-
ever, eHealth services proposed in this study need to be
integrated to the current eHealth infrastructure to en-
sure that patients have access to one entrance point to
their health information. In addition, our results in com-
parison with the trajectory illness framework and stroke
illness trajectory indicate a change of patients’ needs
throughout the post-discharge stroke care and rehabili-
tation as patients move from one phase to another one.
There are trigger events such as home visits, rehabilita-
tion planning, doctor appointments etc. within the
phases where patients need supportive eHealth services
[23]. Therefore, it is imperative to design and implement
future eHealth services that not only meet the full range
of patients information needs, but also support their dif-
ferent needs at different stages throughout their journey.
The proposed eHealth services in Table 3 are not an
exclusive list, but rather suggestions based on the partic-
ipants’ experiences in the focus groups. Anyone reading
about the problems may come up with their own ideas
for eHealth services that could improve the situations
for stroke survivors. This is one of the strengths of using
patient journey mapping and patient experiences as a
basis for design.
A potential weakness of this study is that participants
might not be representative of many stroke patients as
they had milder disabilities and were able to use com-
puters. Another limitation of this study is the low num-
ber of participants involved in the focus groups. Still,
even this limited case study points to important insights
into the patients’ experiences, and important ideas for
eHealth services were produced. All participants were
recruited locally, and had received their care within the
same county council. This may limit the transferability
of the results in terms of the patients’ experiences and
some of the proposed eHealth services. Yet, as a de-
signer of eHealth services one may recognize similar
problems from other contexts where these results can be
applied. An important, transferable, result of this study
is however the method of using patients’ experiences as
a basis for proposing new eHealth services to improve
healthcare from a patient perspective. The approach can
be applied locally in any context to explore patients’ ex-
periences and propose solutions to identified problems.
Another potential weakness is that participants in both
groups (those who had stroke more than 10 years and
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also participants who suffered stroke less than 10 years)
did not have any experience of rehabilitation planning.
This may be due to that some participants who were
over 65 years old in two focus groups did not remember
having any experience with rehabilitation planning. This
may also be due to the lack of appropriate eHealth ser-
vices at the time the participants had their stroke, or the
fact that they all suffered their stroke many years ago
and the organisation with neurology teams is fairly new.
Regardless of the explanation, the analysis of the pa-
tients’ needs indicate that a rehabilitation plan is needed
at different phases throughout the patient journey. In
addition, the fact that information technology has been
developed considerably during last decades makes the
design of supportive eHealth services possible.
Finally, usability and interface design must be men-
tioned when discussing design of eHealth services for
stroke patients. The design needs to be adaptable to differ-
ent stroke patients’ disabilities, which is a challenge in it-
self, but even if the design is as simple as possible, there
will still be patients who are not able to use the services
due to a lack of digital literacy. Next-of-kin may however
play an important part as a proxy for the patient in these
cases. Several studies highlighted the impact of stroke on
patients’ next-of-kin and the importance of their role in
the patients’ journey [39–41]. In addition studies stressed
the unmet information needs of next-of-kin and also a
lack of support for family members [42–46]. Several of the
participants in our focus groups also mentioned family
members as essential both during the acute phase and
later during post-discharge rehabilitation. Therefore it is
imperative to identify the information needs of next-of-
kin of stroke patients and to design necessary eHealth ser-
vices for them.
In addition, there may be patients that are simply not
interested in using the eHealth services and prefer hav-
ing paper-based information and physical contacts with
the care professionals. Therefore, it is important to en-
sure that the eHealth services are designed as comple-
mentary to existing services and resources, and to
facilitate access to care and rehabilitation for as many
patients as possible.
Conclusion
Patient journey models and qualitative analysis of pa-
tients’ experiences are powerful tools that can be used to
improve healthcare from a patient perspective. In this
study we show how such tools can be used as input to
the design of eHealth services, but by creating a patient
journey model and describing patients’ experiences of
going through this journey, we also create opportunities
for reaching a common understanding of issues and
problems experienced by patients, thereby facilitating
improvement work and in the long run increased patient
satisfaction. Patients’ need of different eHealth services
changes as their experience of the illness and their infor-
mation needs change. Although it is challenging to de-
sign appropriate eHealth services that intend to meet
the patient’s needs throughout the patient’s journey, an
in-depth analysis of patients’ needs will facilitate the de-
sign of services that are useful at several phases in the
patient’s care and rehabilitation processes.
The main categories identified in this study indicate that
patients not only need to have access to health related
information about their care and rehabilitation processes
but also practical guidance through healthcare and commu-
nity services. The eHealth services should therefore focus
on giving access to necessary information to meet the
patient’s different needs. In addition, since stroke patients
suffer from different (physical, psychosocial, and cognitive)
disabilities due to stroke, designing appropriate eHealth ser-
vices requires an understanding of these disabilities.
Abbreviations
ICT, information and communication technology; PHR, personal health record
Acknowledgments
We wish to thank all stroke patients for their valuable support and participation.
Funding
The project was partly supported by VINNOVA- Swedish Agency for
Innovation Systems through the projects “My Care Pathways” (2011-02563)
and “My Care Pathways – implementation project” (2013-04872) and by the
Health Informatics Centre, Karolinska Institutet.
Availability of data and materials
The raw data collected in this study will not be shared as it consists of
qualitative data that according to the ethical approval cannot be disclosed
outside the research group to protect participants’ integrity.
Authors’ contributions
All authors contributed extensively to the study and were involved in the
design of this work. ND and MH collected data and jointly analysed the data
and decided the codes. The codes and the results were then discussed with SK
and IK. ND prepared and wrote the manuscript and MH, SK, and IK provided
comments on it at all stages. All authors have read and approved the final
version of the manuscript.
Competing interests
The authors declared that they have no competing interests.
Ethics approval and consent to participate
The study obtained ethical approval from the Regional Ethics Committee in
Stockholm on January 19th 2012 (2011/2093-31/5). Informed consent for
participation in the study and publishing the results were obtained by the
researchers as approved by the ethical committee.
Author details
1Department of Learning, Informatics, Management and Ethics, Health
Informatics Centre, Karolinska Institutet, Tomtebodavägen 18 A, 171 77
Stockholm, Sweden. 2Department of Medicine, Karolinska Institutet,
Solnavägen 1, 171 77 Stockholm, Sweden.
Received: 16 December 2015 Accepted: 1 June 2016
References
1. Benson T. Principles of Health Interoperability HL7 and SNOMED. 1st ed.
London: Springer; 2009.
Davoody et al. BMC Medical Informatics and Decision Making  (2016) 16:66 Page 12 of 13
2. Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, et al. Systematic
review: impact of health information technology on quality, efficiency, and
costs of medical care. Ann Intern Med. 2006;144(10):742–52.
3. Radhakrishnan K, Jacelon C. Impact of telehealth on patient self-
management of heart failure: a review of literature. J Cardiovasc Nurs. 2012;
27(1):33–43.
4. Gellis ZD, Kenaley B, McGinty J, Bardelli E, Davitt J, Ten Have T. Outcomes
of a telehealth intervention for homebound older adults with heart or
chronic respiratory failure: a randomized controlled trial. Gerontologist.
2012;52(4):541–52.
5. Lindberg B, Nilsson C, Zotterman D, Söderberg S, Skär L. Using information
and communication technology in home care for communication between
patients, family members, and healthcare professionals: a systematic review.
Int J Telemed Appl. 2013;2013:461829.
6. Oh H, Rizo C, Enkin M, Jadad A. What is eHealth (3): a systematic review of
published definitions. J Med Internet Res. 2005;7(1):e1.
7. Pagliari C, Sloan D, Gregor P, Sullivan F, Detmer D, Kahan JP, et al. What is
eHealth (4): a scoping exercise to map the field. J Med Internet Res. 2005;7(1):e9.
8. Eysenbach G. What is e-health? J Med Internet Res. 2001;3(2):E20.
9. Koch S, Hasvold T, Kushniruk A, Marcelo A, Tchuitcheu GBK. eHealth –
nurturing patient empowerment? State of the art and reflections from four
continents. In: Panel discussion. Cape Town: South-Africa.Medinfo; 2010.
10. Rowley J. An analysis of the e-service literature: towards a research agenda.
Internet Res. 2006;16(3):339–59.
11. Koch S. Improving quality of life through eHealth - the patient perspective.
Stud Health Technol Inform. 2012;180:25–9.
12. Hagglund M, Bolin P, Koch S. Experiences as input to eHealth design - a hip
surgery patient journey case. Stud Health Technol Inform. 2015;210:672–4.
13. Hagglund M, Bolin P, Koch S. Living with lung cancer–Patients’ experiences as
input to eHealth service design. Stud Health Technol Inform. 2015;216:391–5.
14. Stickdorn M, Schneider J. This is service design thinking: Basics, tools, cases:
Bis. 2012.
15. Richardson A. Using customer journey maps to improve customer
experience. Harv Bus Rev. 2010;15.
16. Trebble TM, Hansi N, Hydes T, Smith MA, Baker M. Process mapping the
patient journey: an introduction. BMJ. 2010;341:c4078.
17. Manchaiah VK, Stephens D, Meredith R. The patient journey of adults with
hearing impairment: the patients’ views. Clin Otolaryngol. 2011;36(3):227–34.
18. Corbin JM, Strauss A. A nursing model for chronic illness management
based upon the Trajectory Framework. Sch Inq Nurs Pract. 1991;5(3):155–74.
19. Burton CR. Re-thinking stroke rehabilitation: the Corbin and Strauss chronic
illness trajectory framework. J Adv Nurs. 2000;32(3):595–602.
20. Kirkevold M. The unfolding illness trajectory of stroke. Disabil Rehabil. 2002;
24(17):887–98.
21. Forster A, Brown L, Smith J, House A, Knapp P, Wright JJ, et al. Information
provision for stroke patients and their caregivers. Cochrane Database Syst
Rev. 2012;11:CD001919.
22. Tistad M, Tham K, von Koch L, Ytterberg C. Unfulfilled rehabilitation needs
and dissatisfaction with care 12 months after a stroke: an explorative
observational study. BMC Neurol. 2012;12:40.
23. Davoody N, Koch S, Krakau I, Hägglund M. Collaborative interaction points
in post-discharge stroke care. Int J Integr Care. 2014;14(4).
24. Lundberg N, Koch S, Hägglund M, Bolin P, Davoody N, Eltes J, et al. My care
pathways - creating open innovation in healthcare. Stud Health Technol
Inform. 2013;192:687–91.
25. Norman DA, Draper SW. User Centered System Design: New Perspectives
on Human-computer Interaction. 1 ed. Hillsdale, New Jersey; 1986.
26. Denscombe M. The Good Research Guide- For small-scale social research
projects. 4th ed. London: Open University Press; 2010.
27. Pruitt J, Adlin T. The persona lifecycle: keeping people in mind throughout
product design. San Francisco: Morgan Kaufmann Publisher; 2006.
28. LeRouge C, Ma J, Sneha S, Tolle K. User profiles and personas in the design
and development of consumer health technologies. Int J Med Inform. 2013;
82(11):e251–68.
29. Graneheim UH, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ
Today. 2004;24(2):105–12.
30. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 2008;
62(1):107–15.
31. LyckstedtVis S. Användarcentrerad utveckling- Design av
rehabiliteringshjälpmedel för strokepatienter. [Use-centered
development-Design of rehabilitation devices for stroke patients].
Master thesis 2013. [In Swedish].
32. Woldemariam Y. Exploring of stroke survivors’ information needs for an
Information and Communication Technology based home stroke
rehabilitation plan to facilitate self-care. Master thesis 2013
33. Langhorne P, Bernhardt J, Kwakkel G. Stroke rehabilitation. Lancet. 2011;
377(9778):1693–702.
34. O’Mahony PG, Rodgers H, Thomson RG, Dobson R, James OF. Satisfaction
with information and advice received by stroke patients. Clin Rehabil. 1997;
11(1):68–72.
35. Duxbury S, Depaul V, Alderson M, Moreland J, Wilkins S. Individuals with
stroke reporting unmet need for occupational therapy following discharge
from hospital. Occup Ther Health Care. 2012;26(1):16–32.
36. Wiles R, Pain H, Buckland S, McLellan L. Providing appropriate information
to patients and carers following a stroke. J Adv Nurs. 1998;28(4):794–801.
37. Hägglund M, Koch S. Commentary: Sweden rolls out online access to
medical records and is developing new e-health services to enable people
to manage their care. BMJ. 2015;350:h359.
38. Walker J, Meltsner M, Delbanco T. US experience with doctors and patients
sharing clinical notes. BMJ. 2015;350:g7785.
39. Visser-Meily A, Post M, Gorter JW, Berlekom SB, Van Den Bos T, Lindeman E.
Rehabilitation of stroke patients needs a family-centred approach. Disabil
Rehabil. 2006;28(24):1557–61.
40. Draper P, Brocklehurst H. The impact of stroke on the well-being of the
patient’s spouse: an exploratory study. J Clin Nurs. 2007;16(2):264–71.
41. King RB, Semik PE. Stroke caregiving: difficult times, resource use, and needs
during the first 2 years. J Gerontol Nurs. 2006;32(4):37–44.
42. Bakas T, Austin JK, Okonkwo KF, Lewis RR, Chadwick L. Needs, concerns,
strategies, and advice of stroke caregivers the first 6 months after discharge.
J Neurosci Nurs. 2002;34(5):242–51.
43. Vidal-Thomas MC, Alorda-Terrasa C, Adrover-Barcelo RM, Ripoll-Amengual J,
Taltavull-Aparicio JM, de Ormijana-Hernandez AS. Needs of the family
caregivers of stroke survivors in the home: structured review of the
literature from 2000 to 2007. Enferm Clin. 2009;19(2):83–9.
44. White CL, Korner-Bitensky N, Rodrigue N, Rosmus C, Sourial R, Lambert S, et
al. Barriers and facilitators to caring for individuals with stroke in the
community: the family’s experience. Can J Neurosci Nurs. 2007;29(2):5–12.
45. Eames S, Hoffmann T, Worrall L, Read S. Stroke patients’ and carers’
perception of barriers to accessing stroke information. Top Stroke Rehabil.
2010;17(2):69–78.
46. Mackenzie A, Perry L, Lockhart E, Cottee M, Cloud G, Mann H. Family carers
of stroke survivors: needs, knowledge, satisfaction and competence in
caring. Disabil Rehabil. 2007;29(2):111–21.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Davoody et al. BMC Medical Informatics and Decision Making  (2016) 16:66 Page 13 of 13
